of claim 10. By this Amendment, Applicant has amended claim 10 to depend from 
claim 6 and recite a chamber cleaning method wherein the chamber cleaning gas 
includes at least one monomer gas selected from the group consisting of helium, neon, 
argon, hydrogen, nitrogen and oxygen. Thus, Applicant respectfully submits that 
claim 10 as now amended corresponds to Group I and therefore all claims relate to the 
same inventive concept in accordance with PCT Rule 13.1 

Claims 6 and 7 were rejected under 35 U.S.C. § 112, first paragraph for 
containing subject matter which was not described in the specification in such a way as 
to reasonably convey to one skilled in the relevant art that the inventor, at the time the 
application was filed, had possession of the claimed invention. Specifically, claim 6 was 
rejected as attempting to introduce new matter with the limitation "during CVD 
processing". Without addressing the merits of the Examiner's rejection, claim 6 has 
been amended to remove reference to "during CVD processing" thereby obviating the 
rejection to claim 6. Therefore, Applicant respectfully requests that the Examiner 
withdraw the rejection to claims 6 and 7 under 35 U.S.C. § 1 12, first paragraph. 

Claims 6 and 7 were rejected under 35 U.S.C. § 103(a) as being unpatentable 
over Gabric et al (U.S. Patent No. 5,281,302; hereinafter "Gabric") in view of Sony Corp. 
(JP 04-346428; hereinafter "Sony"). The Examiner asserts that Gabric discloses a 
chamber cleaning method by treating a plasma CVD chamber with a gaseous mixture of 
at least one fluorinated carbon or other similar fluorine containing gases and oxygen 
thereby removing byproducts formed on a chamber during CVD processing. The 
Examiner admits that Gabric does not disclose the use of CF 3 CFCF 2 gas. However, the 
Examiner asserts that Sony discloses the use of CF 3 CFCF 2 unsaturated gas. 



Therefore, the Examiner concludes that it would have been obvious to one having 
ordinary skill in the art at the time of the invention to claim a method as disclosed in 
Gabric in combination with Sony because Sony teaches that dry etching in the 
preparation of semiconductor devices with a variation of unsaturated gases with the 
basic formula C x F y where x=2 or more and y=2x or less, but preferably CF 3 CFCF 2 . 
Further, the Examiner asserts that Sony itself teaches Applicant's method of treating a 
plasma CVD chamber with CF 3 CFCF 2 . 

The claimed invention as amended is drawn to a chamber cleaning method for 
treating a plasma CVD chamber with at least one of the claimed carbon fluorocarbons 
to remove byproducts formed on the chamber. For exemplary purposes only, such 
byproducts include silicon, polysilicon, tungsten, titanium and their oxides, nitrites and 
carbides (see specification, page 2, line 23 - page 3, line 1). Further, the claimed 
cleaning method may be used to remove any byproduct formed on a CVD chamber 
which one of ordinary skill in the art would expect to be formed on the inside of a CVD 
chamber resulting during CVD processing. 

Contrary to the Examiner's assertions, claims 6 and 7 are not made obvious by 
Gabric in view of Sony. It would not have been obvious for one of ordinary skill in the 
art to combine the teaching of Sony with Gabric to make the claimed invention obvious. 

As an initial point, contrary to the Examiner's assertion, Sony does not anticipate 
the present invention as claimed. Although the Examiner alleges that Sony teaches the 
claimed method of treating a CVD chamber, Sony is completely silent with regard to a 
plasma CVD chamber let alone, cleaning a CVD chamber to remove byproducts formed 
on the chamber. 



Furthermore, contrary to the CVD chamber cleaning method of the present 
invention, Sony is directed to an etching method of a semiconductor substrate (see 
Sony, Abstract). Sony fails to teach or suggest a method of cleaning a CVD chamber. 
Therefore claims 6 and 7 are not anticipated by Sony. 

Moreover, contrary to the Examiner's assertion, claims 6 and 7 are not obvious 
from Gabric in view of Sony as the individual and arguendo combined teaching of 
Gabric and Sony fail to teach or suggest a CVD chamber cleaning method in which a 
hexafluoropropylene gas is used under chamber cleaning conditions as claimed. 

Gabric teaches a cleaning method conventional in the art which uses cleaning 
gases such as NF 3 , SF 6 , CF 4 and C 2 F 6 . Further, Gabric teaches that CF 4 and C 2 F 6 
were known as suitable cleaning gases. Conversely, Sony teaches that, for etching, 
rather than CF 4 and C2F 6) the more suitable etching gases include C 3 F 8 , C4F8, and so 
forth. 

If arguendo , an etching gas is also preferable as a cleaning gas, then NF 3 or SF 8 , 
would also be preferable as etching gases. However, this is not the case. On the 
contrary, etching gases and cleaning gases are not interchangeable. The case is that a 
gas, working preferably as an etching gas, is irrelevant to a preferable cleaning gas. 
This is because the properties required for a cleaning gas and an etching gas are 
different due to their roles as previously mentioned and described in the Remarks 
section to the Amendment filed on March 11, 2002. 

In short, a cleaning gas can just remove all byproducts formed on the chamber 
walls. However, an etching gas is required to have a high selectivity between what is 
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etched and what is not etched, and a high aspect ratio. Accordingly, it is natural that a 
suitable cleaning gas and a suitable etching gas should be different. 

Therefore, using CF 3 CF=CF 2 as a cleaning gas would be deemed as not efficient 
because the fluorine content in the molecule is not high. Moreover, Sony discloses in 
Example 1 that carbon polymer derived from C 3 F 6 and C 4 F 6 deposited efficiently on the 
surface of a resist pattern (column 8, lines 20-22). So, one having ordinary skill in the 
art would avoid using CF 3 CF=CF2 as a cleaning gas, and he or she would rather 
choose saturated fluorocarbon. 

But contrary to the expectation, Applicant found out that CF 3 CF=CF 2 gas is 
useful as a cleaning gas by controlling disassociation at the double bond. 

Furthermore, contrary to the Examiner's assertion, CVD is not practically 
conducted in an etching chamber. Although the Examiner asserts that reaction 
chambers for magnetron-type reactive ion etching are generally designed for plasma 
enhanced deposition, CVD devices and etching devices in the marketplace are 
distinctive. Evidence of this is provided by the attached Reference A which shows 
separate plasma etcher chambers and chemical vapor deposition systems and/or 
processing chambers. 

Moreover, although the Examiner mentioned that Gabric clearly recites that 
plasma cleaning of a CVD chamber is done by a plasma etching wherein "etching" and 
"cleaning" occurs concurrently, Applicant respectfully disagrees. Although, arguendo , 
Gabric may teach plasma cleaning is done by plasma etching, this does not mean that 
etching and cleaning occur concurrently. As disclosed by Sony, a deposition of carbon 
polymers accompanies etching to achieve a high selectivity against resist and silicon 
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undercoat (see Sony, column 2, lines 13-15; column 3, lines 17-19; column 8, 
lines 20-22). Sony further teaches that carbon hydride gases such as ethylene (C 2 H 4 ) 
are further added in order to promote deposition of carbon polymers (Sony, column 2, 
lines 41-44). Thus, plasma etching and cleaning are not performed concurrently. 

With regard to the Examiner's note that the Applicant fails to provide processing 
parameters such as flow rate, temperature, concentrations, etc. to support Applicant's 
argument differentiating the claimed process over the prior art of record, Applicant 
respectfully submits that the present invention is directed specifically to the type of gas 
used in cleaning and that further processing parameters depend on the specific type of 
chamber, the combination of claimed gas(es) used, etc. Moreover, these processing 
parameters when combined with the disclosure of the present specification and claimed 
gases provide sufficient disclosure for one of ordinary skill in the art to adapt known 
CVD chamber cleaning parameters. For example, input high-frequency power (W) 
depends on the size of the chamber or a chamber pressure and flow rate (seem) 
depends on the size of the chamber (chamber pressure or pumping power). 

To further support Applicant's position, by this Amendment, Applicant has 
submitted Reference B, a partial copy of "Principals of Plasma Discharges and 
Materials Processing". Moreover, Reference B supports the argument presented in the 
March 11, 2002 Amendment in which Applicant discusses that the electric field 
accelerates electrons in the plasma which collide with molecules/radicals to form 
fluorine-free radicals or etching species in cleaning. Relevant portions of Reference B 
have been underlined which support Applicant's position and respond to the Examiner's 
comment, comment 11, at the bottom of page 5 of the Office Action. 
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Based on the foregoing discussion, Applicant respectfully submits that claims 6 
and 7 are not made obvious by Gabric in view of Sony. 

In view of the above, Applicant respectfully submits that the present application is 
in condition for immediate allowance. 

Respectfully submitted, 
LARSON & TAYLOR, PLC 



September 6, 2002 




B. Aaron Schulman 
Registration No. 31877 



1 199 North Fairfax Street, Suite 900 
Alexandria, Virginia 22314 
(703) 739-4900 
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% / ATTACHMENT A 

Marked Up Replacement Claims 
Following herewith is a marked up copy of each rewritten claim. 



6. (Twice Amended) A chamber cleaning method comprising: 

treating a plasma CVD chamber of a semiconductor integrated circuit production 
device under chamber cleaning conditions with at least one chamber cleaning gas 

selected from the group consisting of CF3CF=CF 2 , 0 and 3 thereby 
removing by products formed on the chamber dur i ng CVD process i ng . 



1 0. (Twice Amended) A chamber cleaning gas mixture method according to claim 6 
wherein the cleaning compr i c i ng a gasjs selected from the group consisting of 

CF.,CF-CF„ CF 3 C=0 



3 \ / 2 

CF 3 CF=CF 2 , 0 and CF 3 and at least one monomer gas selected from the 

group consisting of He, Ne, Ar, H 2 , N 2 and 0 2 . 



marked claims 




SEP o 



Oil 



> i } ATTACHMENT B 

^^--'^ Clean Replacement Claims 

Following herewith is a clean copy of each claim which replaces each previous claim 
having the same number. 

6. (Twice Amended) A chamber cleaning method comprising: 

treating a plasma CVD chamber of a semiconductor integrated circuit production 
device under chamber cleaning conditions with at least one chamber cleaning gas 

CF-CF-CF^ CF 3? =0 

selected from the group consisting of CF 3 CF=CF 2 , o and 3 thereby 
removing by products formed on the chamber. 



1 0. (Twice Amended) A chamber cleaning gas mixture method according to claim 6 
wherein the cleaning gas is selected from the group consisting of CF3CF=CF 2 , 

CF-CF-CF- 3 1 

\/ 

0 and CF 3 and at least one monomer gas selected from the group 
consisting of He, Ne, Ar, H 2 , N 2 and 0 2 . 



clean claims 
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Highlights 




Venue: Pacifico Yokohama 

Exhibition Hall 
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Exhibit Products 



Substrate Process Related 

Glass substrate polishing and coating equipment, exposure equipment, resist coater/ developer, 
etching equipment (wet/ dry), CVD device, sputtering apparatus, cleaning system, ion doping 
system, laser annealing system, etc. 

LCD Cell/ Module Assembly Related 

Cleaning equipment, orientation film coating equipment, rubbing equipment, calcination 
equipment, screen printer, spacer dispersion equipment, pasting equipment, pressure adhesive/ 
hardening equipment, liquid crystal injection equipment, sealing equipment, cell separation 
equipment, TAB mounting equipment, deflector plate attaching equipment, others. 

Manufacturing Equipment for PDP 

Vacuum vapor depositing equipment, sputtering equipment, exposure equipment, etching 
equipment, asher, screen printer, sand blasting equipment, calcination furnace, glass separation 
equipment, assembly positioning equipment, glass chamfering equipment, mounting furnace, 
exhaust, gas injection equipment, driver mounting equipment, washing-wet treatment equipment, 
aging equipment, others. 

Parts and Materials 

Glass/ plastic substrate, Glass substrate with ITO film, color filter, resist, developing fluid, photo 
mask, screen mask, driver controller LSI, gas, orientation film, liquid crystal material, spacer 
material, deflection plate, phase differential plate, light guiding plate, diffusion plate, light 
collection sheet, vision angle expansion film, back light unit, lamp, anisotropic conductive film, 
metal material target, protective film target, dielectric target, insulator target, dry film for 
sandblasting, shield film, conductive paste, insulating paste, fluorescent material, sandblasting 
material, sealing material, others 
Inspection, Measuring and Repairing Equipment 

Glass substrate inspection equipment, lamp inspection equipment, array inspection equipment, 
film pressure/ resistance measuring instrument, prober, environment test equipment, repair 
equipment, others 
Related Facilities, Equipment and Parts 

Transporting equipment, clean room, electrostatic remedied products, air conditioner/ gas related, 
cleaning/ chemical solution related, piping;, valve, filter, pump, mass flow controller, cassette 
carrier, production control system, process control system, others 
Designing, Manufacturing Support Software 

Simulation software, CAD software, EDA tool, quality control system, process control system, 
others 

Clean room Related Products/ Equipment 
Liquid Crystal Display/ Module 

TFT, STN, TN and other liquid crystal display/ module, liquid crystal projector, others 

Pin cm n rticnlnv Pnnpl 



http://expo.nikkeibp.co.jpAcd/2001e/kaijo.html 
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Organic EL Related 

Organic thin film material, electrode material, sealing material, phosphor, color filter, film 

generating equipment, display panel module. 
Other Flat Panel Displays 

Micro display, inorganic EL, DMD, FED, LED, others 
Imaging Devices 

Various ASSP, including image compression/ expansion LSI, various boards 
Display applied products 
Newspaper, publication, survey 



http://expo.nikkeibp.co.jp/lcd/2001e/kaijo.html 
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Semiconductor and Vacuum ProducjJJjsting 

STANDARD EQUIPMENT INDEX 
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PROCESS SYSTEMS 
DRIE-1000 SERIES SYSTEMS: SINGLE CHAMBER PLASMA PROCESSING. 

DRIE-1200-LL-ICP (NEW If): HIGH DENSITY PLASMA ETCHER FOR ANISOTROPIC APPLICATIONS. 200mm WAFER CAPABILITIES. 
MPS-2000 SERIES SYSTEMS: INLINE MULTI-CHAMBER PLASMA PROCESSING. 

PDS-6000 CLUSTER TOOL: PRODUCTION SYSTEM WITH CENTRAL DISTRIBUTION LOADLOCK & ROBOT 
DRIE-UOO-LL-ECR: DRIE SERIES HIGH-DENSITY PLASMA SYSTEMS WITH ELECTRON CYCLOTRON RESONANCE SOURCE. 
UHV-CVD-5000: ULTRA-HIGH VACUUM CHEMICAL VAPOR DEPOSITION. 

VES-3000 BELL-JAR COATERS: VACUUM EVAPORATION / METALLIZATION. THERMAL, E-BEAM, & SPUTTERING. 
CVD-300 SYSTEM: THERMAL CVD VACUUM FURNACE IDEAL FOR RESEARCH AND SMALL-SCALE PRODUCTION. 
PECVD-60 SYSTEM: R&D MICROWAVE PLASMA CVD. DIAMOND, BORON NITRIDE, SILICON CARBIDE, ETC. 
LPE-4750 SYSTEM: PRODUCTION LIQUID-PHASE EPITAXY. GaAs, GaP, InP, ETC. 

MSI-3000 SYSTEM: A COMPLETE MASS SPECTROMETER GAS HANDLING AND INLET TOOL FOR GAS CONTROL AND NUCLEAR SERVICE 
APPLICATIONS. 

LRGAS-100 , -200 , -300: RGA GAS ANALYSIS SYSTEMS MOUNTED IN A MOBILE CART COMPLETE WITH 100, 200, OR 300 AMU RG A HEAD, 
TURBO PUMP SYSTEM, VACUUM GAUGING, COMPUTER, AND CONTROL PANEL. DRY (OIL FREE) CONFIGURATIONS AVAILABLE. 

MQCVD 500-A: AN R&D METAL-ORGANIC CVD SYSTEM. 

MBE-6000 SYSTEM: R&D MOLECULAR BEAM EPITAXY. 

PA-3000-A ETCHER: A BA TCH PLASMA ASHING MODULE. APPLICA TIONS FOR CLEANING WAFERS, PC BOARD DESMEARING, AND 
REACTIVE ION ETCH. PROCESS UP TO 200 SILICON WAFERS PER LOAD. 

GENERAL PURPOSE EQUIPMENT 
VACUUM CHAMBERS: ALTITUDE TESTING, DEGASSING, INERT GAS STORAGE, IMPREGNATION, ETC. 
GLOVEBOXES: PROVIDES INERT ENVIRONMENT FOR HANDLING & STORING REACTIVE MATERIALS. 

ACCESSORIES 

BURNBOX / SCRUBBER MODULES: TREA TMENT OF COMMON SEMICONDUCTOR PROCESS EXHA UST GASES. 

VARI-VAC ® GAS METERING VALVES: A LOW COST METHOD OF DELIVERING PRECISION GAS FLOW. 

PHOTORESIST CURING SYSTEM: THERMAL BAKE OUT PROCESSING FOR SUBSTRATE SIZES TO 12" X 12" SQUARE. 

GAS DISTRIBUTION: TEK-VAC OFFERS VARIOUS ENGINEERING. DESIGN. AND MANUFACTURING SERVICES FOR EQUIPMENT SUB- 
ASSEMBLIES. 

FLO-MASTER FM-2001 : A POWER SUPPLY, FLOW CONTROL. AND FLOW READOUT DEVICE, INTENDED TO CONTROL MOST COMMERCIALLY 



http://www.tekvac.com/prodindx.htm 
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A VAUABLE MASS FLOW CONTROLLERS. 

ION GAUGE TUBES: STANDARD BAYARD-ALPERT IONIZATION GAUGE TUBE WITH YOUR CHOICE OF FITTINGS (TUBULA TION, CONFLAT, 
KF-25). 



http://www.tekvac.com/ prodindx.htm 
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